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[-fi-«M] 

[-8-^=1 

-g-^-^M- ^ v £^- <H^Ht>l7> MOS H^^l^Ell- ^wltVcf. o) S ^ c^ig 

o>^SZL ^^Hl *Ht^*H MOS H€*l^<2] 7)$ Ti^Al^ 

[tllSE] 

S. 7 
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^fr ^ #sl^l7> t^ig €^^1 {Digital to analog converter with 

low skew and glitch} 

£ 3a^ S. 3b^ £ 1-4 S. 2 o]] SLA) s± ^-ft^ *H1 9]^V 7 fl^3 o_ 

3. €^*>7l ^ JETS, 

£ 4^r £ 3b^l Sl^m #^3*13 7fl^ofl n]-e} ^€ ^f^-SZL 

£ 5a ifl^l £ 5dTr £ 4°fl iEA]^ 31*^*1 3- 4 yi H c]^]^ 

^Hl 4^ ^ #ff-^*l« ^*Kr PMOS^l ^&#5., 

S. 6* t^ofl nq-s oj-^szi t^^o) 7 fl^<a 1-^-7^51, 

£ 7* JE. 6<H1 ^^H^lf 1 tfltr ^oMlslSS, 

£ 8a ifl^] £ 8d^ £ 7^1 PMOSS] *^^3E.. 

#*1<4 ^5flo} c^ig of^S-ZL ^^1^ f^B)-^ K]M S.*)& S^JE, ZLSlJl 
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110 : ^fr^i 210 : ^ll^^ 

211a, 212a, 211a, 212b : NMOS 213a, 214a, 213b, 214b : PMOS 

igUIH. (glitch)^ ^(skew)7> ^ t^Hi o}^szl ^^r^ofl %°}t\-. 



*fl *M3*r #^fHHH ^-ofl tfl-§-£^ ^St* °l 

^-fr SHrtJ.. <4|^H| 4«lH^ ^sLZL ^-f , LSB(Least 

Significant Bit)^ MSBCMost Significant BitH tfl-g-s)^- 3ifKH*l 

A l. *£3Sr €■ #fNJ i^^l -g-^JE7> T^SH °1* «fl^*>7l ^ 

£ b& ^^^1^ ^^^>7l i4^^cf. 
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<17> £Al^[ t\x]yg o}i£r3.zi ^^lfe, 4«1B 4*1H o^S-H 7^^°. 

5. ^^-^i, SHHI(11 ~ 14), 3Hr^H*l(21 ~ 24), ^ ^H^(30)^r ^ 

<is> - 14)^ AA 4^- 7>^^H1 #fetK ^m^i, 

^^•€(11, 12, 13, 14) -8: ^ 10mA, 20mA, 30mA, 40mA^ #ff#^* 7>^cf. *}^f- 
^3*1(21 - 24)^ tq^l^AlsCDl ~ D4)ofl -g-^H ^^-€(11 ~ 14)# ^^ilS. 
oi^ol^. Al^iq-. ol^ol^.^ *ifh^*l(21 ~ 24)^ ^^-€(11 ~ 14)3}- #^<y- 
(VDDMHl- ;*HHfi(ll ~ 14) o] *^(30)°.3. 917} 

^4. ^, 4^1^a]x(D1 - D4)7> ^S.ZL Alls ^€4. 

3. £A)^V 3Jo.S*|, ^fpl(41 ~ 44), #ff-^*K51 ~ 54), ^>7-]*J-(61 ( 62), ^ 
efl*l(63)-& A^A. 

<2l> *lfpt(41 - 44)^ ^^(VDD)* ^7>«>o> £^ zj-zj-sj 

3ff"i(41 - 44)^ AA 7>^*H xr)-€- ^ff-#^-g- A^A. 

<22> ^^-^^1(51 ~ 54)^ 4*|^3:(D1 ~ D4H1 -f-^H ^^-^(41 - 44)-gr # 

^x\o.3. ^A. ^71^, #^^1(51.- 54)^ tq^l^A]^(Dl ~ D4)^l 

-§-#*M ^-^-€(41 ~ 44)^ al-^i ^ ^Bfls x>##^«}-cj-. ojofl rtf 

21-, 3fMS(41 ~ 44)<Hl ^*fl ^^(VDD)^ ^^1 ^^(GND^H^l *J 
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A o v €^M1^* * = ^cf. ol<4 £o] ^=.^^ (51 54)0)1 o}*fl ^Ifpj] 

(41 ~ 44) o] *J->£ ^-^Efl^ t^^l^ of^zL ^^-^] 7 > r]?)^ 

<23> £ 3a4 £ 3bfe £ 14 £ 2°fl *1^l$1*H filfi #Bl*l ^^-^ 7fl^*| °_ 

<24> £ 3afe £ 1£] ^S-f-jL 21)7} ^-^.H^l #sl^7|- ^A^Hr 

3* -£^*Hf 3^5., «}£} ^-ol, ^^-^(11)0] ^^(VDD)^ ^xl^oj. (GND) 

^}°1» ^t^|i7} ic— AS] #Qo] #Q#<#(WD)SL£. s\^}7] W 

<25> £ 3bfe £ 2^ ^S^-Jl 51)51 7fl^£# £A]*V 5Jo]4. 

-5^1=1 ti}<2} ^o], ^ = ^^(5!)^ ^^^Al^(D)^ ^^1^^1J:(/D)^ 5l*fl *} 

^ ^3-tH=f. ^^11^1^(D)7> feel "^V<=>1 "^ttflfe? ^*l(51a)7} ^^(41)-4 ^1*1 
th(GND) 7.1-01^- -f-;£X|7H, cl^^Als(D)7l- fee} "S.-f"9Joflfe ^*l(51b)7} *iff-3l 
(41)4 3*1 ^H* f^l?14. °H *}s}, £ 3b^l ^=.^^(5!)^ £ 

3a^l #^-^*H 21*!: #21*17} tfl^s- ^-^>7ll £c}. 

<26> 5L 4fe £ 3b<^l £Al^ ^fh^^ 7l ]^oH 4e). ^la^ xi)^^ of^-szL 

^ #^-^1*12} ^ ;£^HH] tUfi ^Ml M-El-uflc)-. 

<27> ^ ^^^^^ ( ^i^^^l «-( 8 o), ^ ^2^^(90)-!- #&t±. 

<28> ^i^^i«.( 80 )fe ul^^A]^(D)o11 -g-^H #fHa(70H 5>fe #^-#§1* ^ll# 

^(outDJLsL ^12^^-^(90)^ ^l^JU/DH] -g-#*H 
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(70) °1 $>fe *i-M^-fi: *fl 2#^( out 2)iLS. #^4. °H n*^, 
^l^%i^-(80)s} *ll2^^(90)fe mtflS ^^(70)°11 ^tb ^fHM^g- 

^ll#^^(outl)^lM- *H2#^#(out2)°-5. 

^11^^-^(80)^ c]^l^^ls(D)7> fee) »*>ol»<^^ PM0S(84)» €--£r^ , 
#fHS(70Hl *lirf^# ^]l#^^:(outl)A5. 4t7Ms, ^l2i^4! 

-^(90)fe ^^^^1S(/D)7> fee] "SH»«|]nfl PM0S(94)1- €-^1^, ^^1(70) 

°fl ^ ^]2#^^:(out2)S. t^tbcf. ojnfl, ^1^^(80)51 NMOS 81, 

82fe ^^l^^l 51(D) 71- feel "^"^nfl, NM0S(82)^1 TlHH^Hl ^J-Slfe ^(Vb)^: 
PM0S(84H1 91?}*}<*\ PM0S(84)°fl ^l^fl ^^-€(70)^1 #^-#§M *Hl#<3#(outlH <&7} 
£1^1 QS.^ ^4. ^7l^| t NM0S(81)fe ^l^-tlJK/DHl ^*fl fe--^H£lfe ^ 

3l*] 0 H, NM0S(82)fe NM0S(81)sl ^^ofi^ #^£]fe ^^^^ TlHH'eHl <y7>£lfe 
^°a-(Vb)^S. afl^M PM0S(84H1 <y7H>fe ^rf. o]d\] 45}, PM0S(84H1 

^i7}£ife ^<y-^i ^^ife ^<y-(vb)«Hi ±^ ^w^, *ni#sm(outiH ih^^ 

#el^l£l ^cH^ ^711 ^tf. *fl 2^^(90)5] aV^s} ^ll^JK/DHl 

2l*fl ^l2#^^-(out2)# ^-g^Vfe ^ ^^<Hlfe ^l^^^^-(80)^ ^52[ ^}*}h.3. o) 

tb€, ^-7ltb ^ ^fh^^lfe ^^-€(70)^1 #^iT^l -§-^#£7> a) 

*>€4. °11" ^M^M ^*lHfe -§-*lSlfe &^-*&o] 3. ^ff^^ vfl^-^*j-ol 

^^711 S-^ *>M-£l 4^1 € ^5-^1 ^«r^l# ^^nfl, s|^WlHoll ^fl^-Slfe cj^ 
^^-^^171- ^eflo> ^ &^o) 7H> H1H<^1 *fl^}fe 
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A 7># ^-JlJEiS., t^ig o>^j=^. ^a], z]-z}-o} 

#5) ^^$}x}7\ ^-Sflo) 7>}±r #ff-^l ^ Zf-71 Cf^ ^V £ ^. ^ 

7] ^ ^ *d^^*)7} 7Mb ^-f , 4 #^^ofl o] 

7>*>^ #^-7> Z|7l Cf^- Efojnl^ o] 7 }-E]JEL5. ^(skew)7> ^^Tfl . 

443 ^ ^fr^H*l-I- ^*Rr PMOSHmt-1] 84 94) ^ ^-^cj 
Ha^ 3H^k 

£ 5ab ^H^lBCLSBHl 3-g-S]br PM0S3 ^8^:£ 0 1 al, £ 5a ^ 
(MSBH1 ^-g-Slb PM0S3 ^-^^£1- M-^HH, £ 5b$\- £ 5c ^ 44 ^^^1^ 

Dr^m*}^} Si0 2 ) 7]^\(L)^ ^^flAj ^Js}-^ ^(W)^: f7M^, €-^r 

7>^^i 7 )b 3 # # ^ 5Ucf. o)sf zj-^ « c v«^ 7>^§H 

PMOS^ 4*cM: ^Tfl 7}^}^ ^0} o X o_^ > AVsj-^ofl ^5]^ ^olH^Cnl 

PMOS^l TflolEcf^ c ?1 |6]^ A>ol^] ^^S)b T^A^^i- PM0S7> TflolB^l ^Sj^- 

A 5^7ll £t}. ^, ojsq. z>o. PM0S# t^l^ >£«-^13 ^ #ir^H*H 3 
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€*=h £th zj-zj-o} PM0S7]- £±r ^sflAl^^oii cq*fl^ pmos^ ^3. cf^- 

*1*M- 7>x]t11 3.E..S., z}- PM0S7]- -§-^1^ *H1 ^ ^^-(skew)^^-iE 
cf. ol^] ^>7)*V PMOS* ^t>l*Hr t^ig o>^s.n ^^^1^ z]-z}-<3 PM0S7> zl- 

Tfl 4^- i^^>7l ^*ti Al^l- Zj-ZJofl cfl§fl ^ p>^| 

(margined ^«ti<>> *}H.S. v]t]^ €$HJ-*1# ^t}y] <^^^ §-*fl 

^r7)^ ^efl^l n^*}7] o>#^ 33 °-S>H , ^<2] 

^^11 oil- A] 71^ ^^-i^^l, ^ ^i^Hl ^ #^i£#^ #^*ifMl tfl-g- 

M0S B^l^&H- ^-wl^-o.^ ^^4. 
M0S H€*l^^, M0S H^^l^E^ b.$}<£&9] 7^el L4, 7l &1 L^l ^ 

^^^S. ^^51^ ^ W^l #ol ^^-^ol ^V- ^-g^ ^-7fl§iol <^^V w> 



34-10 



1020030004627 %^ ^x}: 2003/5/27 

<37> ^^fl^l^^i^, MOS TflolB^ JELefl*]^ ^ Tfl 

<38> ^-^o^]^ ^^.^S-ol #i=. Xi^-g-^oll tiVWl^^ ^ 

<39> WI^^T]]^, 31 IS -I: ^-71 2Bhiifl*13 ^ 

<40> ^ = ^--^a^ 7 l o^*> °1» ##tr *l3L*\) 

<4i> w> ^^ 7]1 ^ ( ^d^-#^^# ^ ^^(thermometer) «<H 

<42> D14 W>^*>7im, ^l^-€#^r, 3 <H 5L # nf-OJi. uj.- j7 , 

M-Vl^^l tH«fl 471 tf-E- -g-^ Jf*l-« £51^- *|7fl^Cf. 

<43> ol^, ^1^1 ^^^Cf. 

<45> 5.^1 ;g t^ig oJ-^zl ^*^1^ ( 4«1H t^lH ^>y- Sll €*^1« 7fl^^o. 

S ^^-^(110 ~ 140), #^h^*l(210 ~ 240), ^>*i%K251, 

252), £ Efl^l(300)» #fecj-. 
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<46> ^fPIUlO ~ 140)* ^^(VDD)* <y7>w>o> ^^-« 

#^(110 ~ 140)* zJ-7] cf-E- 7 >^^H1 4a *Hf-#e|* SHr*}. 
<47> *Hr^H*l(210 ~ 240)^ ^^1^^S(D1 ~ D4H1 -g-^H #ff-ifi(110 ~ 140)* 

AjUj^ojiL °H°m o]7}*], #fM^H*l(210 ~ 240)^ ^^l^^l^CDl ~ D4) 

°fl *#*H 3^(110 - 140)5] #=3* ti>^ ^ ^1^^ ol 
^ 4^, #-ff"i(110 ~ 140H1 3Hf#^* ^^(VDD)*}- 

(GND)A>o]o 1 l ifrjfr t$s§fb7\} ^cf. o]<% ^-o] *ifh^*l(210 ~ 240 HI ^ 

#^Pt(110 ~ 140) ol H-tf ^-^i^-Bfls. **1^-<L5.a4 >S^:^l7> 

<48> efl ^1(300)^ ^ ^^^^1(210 - 240)°fl ^^l^^lS7> <?l7>£)£r E^o 1 * 

(sampling clockH ^tfl ^^a] ^lcf. 
<49> ^-^-7-1^(251, 252)* #^f-^H*l(210 - 240H ^^fl ^d^^£ ^^-2fl^7> 

<50> £ 7 ^ s. 6 o|j £A}^ 3Hr^fl*l(210 ~ 240)^ cfltl- ^">H1^S.£« 

<5i> £ a1^ cl^^Aj^CD)^ a>^^ ^^1^aJs(/D)^1 ^ -f-^ 

A. t)*\mi3L(D)7} fcs] "-s}*]"^^ NM0S(212a)7> i|!-*£H ^ *1 ^(GND)* 
PM0S(213a)^ TflolH^r^l ^H^t}. °H1 PM0S(213a)^ ^^fHKllO)^ 

(outl) A>ol^- -f-^Al^lc]-. 
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^^1^^1J1(D)7> o-.-ojtr)]^ NM0S(212b)7> ^-^sH PM0S(213b)^ TlMH 

<EH1 ^^(GND)* ^V^Vcf. ojofl rcfe)- PM0S(213b)^ ^-^r^M #^HS (110)4 # 
^#(01*2) <^7lA^ ^e.^^^^ PMOS 213a, 

213b<Hl zl J^^o) oxt[, PM0S(213a)4 PM0S(213b)^ MOS B^£^iEi# ^Tfl^ ^1 , 

^ ^^3HH 7)1 olH^ ii^ A}o]ofl AV^nV ( ^^c-ll Si0 2 )^ 7>S/^S. 

^ #fh^*l* 3-§-*Kr ^11 ^S.=L A ^ 

£ 8a^ 5. 7<H1 £^1^ PM0S(213a Sfe- 213b) ^ 4^4. 

^JjLJ: 410^ PEf<y A}-g-*H PMOS!" 3^*1, ^fl^# ^^*>7} ^ NH 

(N-Well)^ M-^VE^. 420£r N€(N-WellH source)^ M-eJ-\« 

tK ^S^fJE. 430^ N«(N-IellW H efl«?l(drain)^ ^4\H4. ^JjLjr 440 

^ i^^(420)4 =Efl o]^-(430)^l-olo)l -SriW^sM Si0 2 )* 

jE^l^fe- e>$-o_uh ^^(440)^ ofl^- #^ri- 3f^H 7)1 o]H^ ^^*V 

7)lolH^(al£A])32]. 41^^(420) A>ol ofl ^^£l^ TisfH 1 ^^ -Pr^^oi «* 
^^(^mell Si0 2 )(440)ol ^ cqsfl ^Xl^o} .g^oj 

^€4. PMOS^ ^(W)4 m°l(L)^ HlBflSKr 7l^^^Al^^ 7 > 

°1tt 4^ H 4*fl ^ 
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<56> 11 C(ioiaWCgs=Kt(W) t 

<57> <^7}*), C(tOtal)^: PMOS^l 7) $ 9]^]^^ ^ ^o}jl y CgS^ TlHB 

#4 ±^ 71^ ^3^]^, L^r AA ^A^\ #4 ^°loH, Rtt Wl^l 

CgS# 7l^^3flA)^^^ tflA]s>^cf. 
<58> ^*V, PM0S1- ^-^^ Cf^-o) ^ 

<60> o^H, U ^ COX^ ^A^\ #3 L£r AA ^ 

$-A2) ^ , VgSTr TlHH^ ii^ A >oi^ ^<y- ( vth^ ^^<a-, Vd^r 71^:^1 

<6i> S f b}-^ *l*J-£r i^(420)4 J=efl°]i=K430) A>c,]ofl ^*l*Rr a>5(-b]-(44 0 )c| 

^(W)o] ^^-Ij- , ^ol(L)7> ^7>^ ^ ^Cf. 

<52> £ 8b xfl^l £ 8e^ £ 8a^l ^ PMOSMmdl 213a SEir 

213b)« £ 7°fl £ff-^H*H ^-§-^1, A ^fi^^Kllitl 210 - 240H 

<63> £ 8b^ £ 6ofl £A]^ w]b, ^, HlH<Hl tfl-g-sm # 

^^1(240 HI ^-g-slfe PMOS^ ^-^^^£1- LfE^uflcf. PMOS^ ^(W)^- 

*H(L)7V ^ 2/mHcf. rtf^ , M-z). ^ojo] 50#m 2 ol sH , ^-^ 

^r«h^ 2<H1 ^*fl 0.08 xK(wl^l^)7]. ^q.. 
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<64> £. 8c$r £ 6°fl 5*1^ ^d*|| tilB^Hl tfl-g-£)fe- #^-^H*l(230H] 

3-§-3^r PMOS^ q-^^cf. PMOS^ ^(W)4 ^ol(L)7> ^ 35.4 

l.Wltq-. rc)-^, ^4 ^o]^ 49 . 6//m 2o1 £]i^ ( *r*H 2^1 

0.04 xK(al 31^)7]- ^cf. 

<65> £ 8d^ £ 6^1 HAl^ 3*^-^*1^ ^1^^ tilB^l cfl^-sl^ £fh^H*l(220H 

^-§-51^ PMOS^l ^^JE* M-^W. PMOS^ ^(W)4 ^°KL)7} 50/im 

fif n}-^, ^sf ^ojo] ^.c. 50jtim 2ol s\^ y 2^1 £]i5fl 
0.02 xK(wl^^)7l- ^cf. 

-?m^*1(2ioh ^-g-^m PMOS^ M-e^eJ-. 

<67> pmOStt #(W)4 ^ol( L )7l- z]-z}- 70.7/zmS} 0.71 m °]^. rtfeM , ^jzj. 

^ 50.2/miH £H, H-^gr 2^1 ^*fl 0.01 xK(w] 31^)7}- ^tf. 

<68> ^, 5E. 8bSf £ 8e°ll PMOS^ ^ z^o] -g-^ ^ ^-(ot 

50//m 2 )* 7>^lH.S, ojsq. ^ PM0S7} NtilH^l ^l^g 

tM^I, ^$*>7l ^ TlsflAl^^^ 

-§-^1^ #X)7)) S)£S PM0S7> ^-g-^ 

<69> a*V, £ 8b 5E. 8e°fl 5*1 ^ PMOS^ ^ ^ ^ ^s). 

^S. PMOStt H-Sr A^^r ^Cf. ^1^1, ^^-#^^o] 7HH£: 
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2|*HH al H Si ^^-^^^ ^--g- o.08 XK #^-#3^1 7}$- e 

# tilB^ ^i^-^^7> ^ % v*_ o.Ol XK7> sliELS ^#5^1 4€- 

£ 9a £ 9c^ t^ofl 4€- *HFf-:£fl*l* ^til^ q*l*a o>^ S zl 

q*11i ofvj-j-zi <i) ^^s}-^^- qjni jsla)^ M-^s£4. 

£ 9a^ £ 3a^l *I^-^*H1 ^ -§-*!: ^l'S °}^3,n. #^4 

M-^Ji, £ 9b^r £ 3b^l ^-g-^V cl^l^ o>^- SZL 

^ ^ej^^a- q-e^cK 

w>af ^-oi, 3E. 9a^1 A<3^, £ 9b^l B<3 5Hr #el*Hl «]«fl 
*Hhtfl*l7> t\x}Q o>^s.zl ^^1^ ^^34^5] c«3^H 

^tiJSiq 3.717}- ^Eflofl til^fl ufl-o ^-g-o. ^. + ol^ ^eflo) ^Jja^ 

ff-H* ^^>7] q^l^Als(Dl ~ D4)°fl i^-7> !H8*H #sl^l7> ^a^Si* 

£r ^#^^1 ^l^o} cy^tb 7^ 7i3(M^^ 7M£S. ^ 

i$r°l H ^ 5>7ll ^— -SL, ^frt^^l ^ ^ ale oil c}]-§-£)^ PMOS^l TlMH^HH ± 
±.t££L3, 3] iEL-^( feed-through) ^1 tt ^°\} ^sfl ^^Rr #^>7fl Qk}. 
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<73> PMOS^l TflolB^oflAi dz^&SLS. ^7} 21 feed-through) £l ^ #-!r 

<74> £ 10 *- £ 6°11 5L*M 3Hf^H*l(210 ~ 240)^ ^>M-<H1 tfltb 41 M-Ej- 

^H4. ^Hl-& £ 8b ifl*] £ 8e°fl PM0S» #ff-^*l5*l £ 7 

<75> ^s^^^ ^ii^^«.(210a) ^ ^l2^^1-?-(210b)# ^cf. 

<76> ^1^^ (210a) ^€^^"(VDD)4 3*13#(GND)a}<>H ^j^ AA 

^I^JlC/D), ^H^CVb), £ ^lU-tlSUDW -§-^>^ NM0S 215a, 216a, 
217a^, ±^^r #fR13 t^^l %^s\JL tIIoIe^o. MM0S(217a)3 2=5)1<?1<cH ^ 

PM0S(218a), ^ ^i^r-gr PM0S(218a)3 ^eflol^-ofl ji A] °)B.#£r 

'SHGNDHl ^^5]^, ^fl^l^ ^ll#^^:(outl)^: ^TjRr PM0S(219a)5. ^^cf. 
<77> ^ll^^^l «-(210a)fe ^^l^^lS(D)7> fesl "^H" 0 ^^^ ^li^^Jf-^ 

NM0S(217a)7> H-^sH ^ ^^(GND)* PM0S(218a)3 TlHH'EH] °]7>t!-i=f. °H1 
2}-, PM0S(218a)^ ^^-€(110)^ #^#(outl) -g-^Al ^t}. ojnfl, NM0S(216a)^1 

TflolHcHl o]7>5]^ ^H^CVb)* 7>^^1 of 5}, NM0S(216a)3] ^i^l ^s]^ 
^i^l 7>^-^cf. ofl^ciK NM0S(216b)3 7lMH<^Hl 3V^ sitf-Sr <y7 r *Rr ^-f, 
NM0S(216b)3 i^^l -H-7]5l^ #<#9] ^tfl*!^ 2V7]- ^t}. ^, PM0S(218a)l- 

t^s]^ #51*13 *itflSM: #^1*1 ^ 5^. *}7H, PM0S(218a)^ £ 8b ifl 
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<78> ^2^^^-(210b)fe ^ll^^-¥-(210a)^ ^ -S^^ol o]^} > 

<79> s. llasj- £ llbfe ^sfl^l ^i^*l<q- £ ^o\) rrfej. o1^B«l7> MOS 

<80> £ Ha^r £ 4«fl Z| q-Bj-vflcf. 

<81> ^-3^Jl t^ff-^ 7>^ ^ ^^^)tilH(^^WlB)^ nfl-§-5]^ 

HlH(^^wlH)^l tfl-g-s]^ 0.^-^01^, Jr Vth^r PMOS^ E-lJ 

^^(threshold voltage)-§r M-e^t}. 

<82> W>Sf ^-O], pMOS^I E^tf-fr 7l^O.S #ff-#^ol 7 ># ^ E7} 

-§-#^517} W)>sj7 ^^-#^^ol 7 ># H7> 7H V -§-^-£7> ^-^--a- # ^ ^Cf. 

<83> 5L llbfe £ ^°)) 4^ <H^B«l7]- PM0S# T^l^Rr ^-ff^^ -g-# 

<84> E A]^ H><q. ^-©l, -& ^ofl tt)-^ 0^*|H«l7> 2-^^ pMQS^j cq*fl z}- ^fj-^ofl 

#(E\ F', G', H'H 7^ -g^V -§-^^# 7^* 1- ^ 5a4. ^^(Vth)* 71 

E^-Oluj uf^l^- ^Ojxl &0>;£ #x%. 



34-18 



1020030004627 2003/5/27 

^ PMOS^r 7>^^1« ^ ^^1^ oj-^-^zi ^^-^-^1 

A^tJflEl c^ig o>^-s.zl £:g;#*H #-?HH 3.1= -g^*}- 

H 0>^ZL ^ft^olcf. t^lg o\^5LZL W^^r o}^£_ 

Z- ^^HH 7}^x)7\ ^-g-Slfe *i^H}* ^ PM0S1- ^al^Rr 

##^T ^Al^ofl ^jS)*] <^>M*>^, 3J^U$H*1 ^^>^ Jl*l 
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£4^*1*1, ^ #7l #fM^*H S]*V #7l #<?H1 

^^^B«l7> 3£^€ MOS B^^liBil- #7l <a^tb 

Sl*fl #71 Z^7l £^"W>1 = ^ g #s ) 

*1« ^"^171^ ^r^SLS. Sffe iff ^ #Bl^7> c^ig o^S-H ^§#^1 . 

2] 

*HrM 5fl<>H. 

#71 MOS H^l^Tr, 

#7l MOS H^fl^l^E^ = S||oi^ 71 51 L*h #71 7l a) L^) ^fHK^. 

S ^£)^r # WSl #ol #71 ^^-^l-ol ^ff-g-^l ^T^l^ol <5^^- ^ S.^ 

— S *}*f iff ^ M*l7> ^ C]^l^ o>^S.ZL £^;#*1. 

33 

^i2* 0 Hi sa^n, 

#7l ^jflAl^Ut^-, 
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4] 

A oM ^ AV 7 1 ^-g-^ofl tiVti)^^ i^-£r ^ 55* 

5] 

6] 

* ^ *>^- i# ^ #3*l7> q^l^ 6>^S.ZL 
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